A novel cold-living, Gram-stain-negative, yellow-pigmented and obligately aerobic bacterium designated strain 0563 T was isolated from the China No. 1 glacier. Phylogenetic analysis showed that strain 0563 T was a member of the genus Flavobacterium, sharing the highest 16S rRNA gene sequence similarities with Flavobacterium limicola JCM 11473 T (98.5 %) and Flavobacterium psychrolimnae NBRC 102679 T (98.2 %). The genomic DNA G+C content was 34.8 mol%. Strain 0563 T displayed the common phenotypic and chemotaxonomic features of the genus Flavobacterium, containing menaquinone-6 (MK-6) as the major quinone and iso-C 15 : 0 , iso-C 15 : 0 3-OH, summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), C 15 : 1 v6c, iso-C 15 : 1 G and iso-C 16 : 0 3-OH as the major fatty acids. On the basis of phenotypic characteristics, phylogenetic analysis and DNA-DNA relatedness data, the novel species Flavobacterium tiangeerense sp. nov. is proposed; the type strain is 0563 T (5CGMCC 1.6847 T 5JCM 15087 T ).
The genus Flavobacterium was proposed by Bergey et al. (1923) . Following the emendation of its description (Bernardet et al., 1996) , it currently accommodates 49 Gram-stain-negative, non-spore-forming, yellow-pigmented and rod-shaped bacteria, usually motile by gliding, containing menaquinone-6 (MK-6) as the major respiratory quinone, with a DNA G+C content range of 30-41 mol% (Bernardet & Bowman, 2006; Qu et al., 2008) . The genus Flavobacterium belongs to the family Flavobacteriaceae in the phylum Bacteroidetes (previously, the Cytophaga-Flavobacterium-Bacteroides group) (Bernardet et al., 2002) . Members of the genus Flavobacterium have been isolated from diverse habitats, such as diseased fish, freshwater and river sediments, seawater and marine sediments, soil, glaciers and Antarctic lakes. A number of Flavobacterium species isolated from glaciers, sea ice and Antarctic lakes are cold-adapted.
During the investigation of psychrotrophic organisms from the China No.1 glacier located in the Xinjiang Uygur Autonomous Region, north-west China, a novel psychrotrophic bacterial strain was isolated.
Strain 0563 T was isolated from frozen soil collected from the China No.1 glacier using previously described media and methods (Zhu et al., 2003) . The strain was routinely grown aerobically at 23 u C on PYG agar (Zhang et al., 2006) . Flavobacterium limicola JCM 11473 T and Flavobacterium psychrolimnae NBRC 102679 T were obtained from the corresponding culture collections, cultivated as recommended (Tamaki et al., 2003; Van Trappen et al., 2005) and used as reference strains for fatty acid analysis, DNA-DNA hybridization experiments and phenotypic tests.
DNA was extracted according to the method of Marmur (1961) . For PCR amplification of the 16S rRNA gene the following primer set was used: 27f (59-AGAGTTTGAT-CCTGGCTCAG-39) and 1492r (59-TACGGCTACCTT-GTTACGACTT-39) (Lane, 1991) . The PCR product was sequenced using the ABI BigDye3.1 Sequencing kit (Applied Biosystems) and an automated DNA sequencer (model ABI 3730; Applied Biosystems). BLASTN searches with the nearly complete (1427 bp) 16S rRNA gene sequence of strain 0563 T , performed in GenBank and EMBL, revealed that the new isolate shared high sequence similarity (~98.4 %) with members of the genus Flavobacterium. Phylogenetic trees were constructed according to the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony algorithms with Kimura's two-parameter calculation model (Kimura, 1980) , using the software package MEGA version 3.0 (Kumar et al., 2004) . The same results were obtained using these three methods. The tree topology and distances were determined with bootstrap analysis based on 1000 resamplings. Analysis of the almostcomplete 16S rRNA gene sequence ( Fig. 1 ) showed that strain 0563 T was a member of the genus Flavobacterium and formed a distinct cluster with F. limicola JCM 11473 T (98.5 %) and F. psychrolimnae NBRC 102679 T (98.2 %). Sequence similarity of strain 0563 T with other Flavobacterium species was 93.6-98.5 %.
The DNA G+C content of strain 0563 T was determined using the thermal denaturation method (Marmur & Doty, 1962) with Escherichia coli K-12 as a reference. DNA-DNA hybridization experiments were performed using the liquid renaturation method (De Ley et al., 1970) . The tests were performed using a model Lambda 35 UV/VIS spectrometer equipped with a temperature program controller (Perkin-Elmer). The DNA G+C content of strain 0563 T was 34.8 mol%. The DNA-DNA relatedness between strain 0563 T and F. limicola JCM 11473 T and F. psychrolimnae NBRC 102679 T was 40.4 and 32.2 %, respectively, demonstrating that strain 0563 T could not be attributed to these species.
The following tests were performed on strain 0563 T only. Colony morphology was observed on PYG agar after incubation at 23 u C for 48 h. The presence of gliding motility was determined using the hanging drop technique (Bernardet et al., 2002) . The Gram reaction was performed according to the method described by Gerhardt et al. (1994) . Growth was assessed on laboratory-prepared nutrient, trypticase soy and marine 2216 agars. Growth was assessed under microaerobic and anaerobic conditions using the Oxoid atmosphere generation system. The temperature range for growth was assessed from 4 to 37 u C (at 1 u C intervals) with a TN3F temperature-gradient incubator (Advantec). Oxidase activity was tested by determining the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (Merck) and catalase activity was evaluated by determining the production of oxygen bubbles in a 3 % (v/v) aqueous hydrogen peroxide solution. The following tests were performed in parallel on strains 0563 T , F. limicola JCM 11473 T and F. psychrolimnae NBRC 102679 T . The pH range for growth was determined in PYG broth adjusted to pH 5.0, 6.0, 6.5, 7.0, 8.0, 9.0 and 10.0 with HCl or NaOH (15 mol l 21 ). The pH was verified after autoclaving. Salt tolerance was tested using PYG broth supplemented with 0, 0.5, 1, 1.5 and 2.0 % (w/v) NaCl for 3 days at 23 u C. The hydrolysis of casein, gelatin, Tweens 20 and 80, aesculin, urea, alginate, chitin, pectin, DNA, starch, tyrosine and carboxylmethylcellulose was investigated on PYG agar after 7 days of incubation, according to previously described methods (Smibert & Krieg, 1981; Reichenbach, 1992) . The production of a precipitate on egg yolk agar was assessed on PYG agar supplemented with 50 % egg yolk emulsion. Strains were inoculated and then incubated for 7 days. Additional enzyme activities and biochemical features were tested using the API 20NE, API 20E and API ZYM systems (bioMérieux) according to the manufacturer's instructions. Growth with carbon sources was tested using Gram-negative MicroPlates (Biolog) according to the manufacturer's instructions. The results of API ZYM tests were read after 6 h of incubation and the results of API 20NE, API 20E and GN MicroPlate tests were read after 48 h. All systems were incubated at 23 u C. Congo-red adsorption and the production of flexirubintype pigments were assessed according to Bernardet et al. (2002) . Acid production from carbohydrates was determined as described by Hugh & Leifson (1953) . The morphological, cultural, physiological and biochemical characteristics of strain 0563 T are given in the species description and in Table 1 .
Respiratory quinones were extracted and purified according to Collins (1985) and analysed by HPLC (Wu et al., 1989) , using MK-6 from F. limicola JCM 11473 T as a reference. The cellular fatty acid compositions of strain 0563 T , F. limicola JCM 11473 T and F. psychrolimnae NBRC 102679 T were determined from cultures grown on PYG agar at 23 u C for 3 days. Fatty acids were extracted, methylated and analysed using the standard MIDI (Microbial Identification, Sherlock version 6.0) procedure (Sasser, 1990) . Cells of strain 0563 T contained MK-6 as the major respiratory quinone, in line with all members of the family Flavobacteriaceae (Bernardet & Bowman, 2006) . The predominant cellular fatty acids of strain 0563 T were iso-C 15 : 0 (26.9 %), iso-C 15 : 0 3-OH (10.7 %), summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c, 9.3 %), C 15 : 1 v6c (9.1 %), iso-C 15 : 1 G (5.4 %) and iso-C 16 : 0 3-OH (5.1 %). The detailed fatty acid compositions of strain 0563 T , F. limicola JCM 11473 T and F. psychrolimnae NBRC 102679 T grown under the same conditions are compared in Table 2 . Overall, the fatty acid composition of strain 0563 T conformed to those of its closest relatives although it contained larger proportions of summed feature 4, iso-C 15 : 0 3-OH and iso-C 15 : 0 and smaller proportions of C 17 : 1 v6c and anteiso-C 15 : 0 .
Based on phenotypic and molecular data, it is concluded that strain 0563 T represents a novel species of the genus Flavobacterium, for which the name Flavobacterium tiangeerense sp. nov. is proposed.
Description of Flavobacterium tiangeerense sp. nov. Cells are Gram-stain-negative rods, non-flagellated and 0.4-0.5 mm wide and 2.5-8.5 mm long. Gliding motility is not observed. Colonies are yellow, smooth, circular and convex with entire margins. Growth occurs at 4-26 u C (optimum, 22-23 u C) and at pH 6.5-9.0 (optimum, approximately pH 7.0-8.0). Growth occurs in the presence Summed feature 9* 2.7 3.9 3.1 *Summed features are groups of two or three fatty acids that cannot be separated by GLC with the MIDI system (Sherlock version 6.0). Summed feature 3 comprised C 16 : 1 v7c and/or C 16 : 1 v6c; summed feature 4 comprised iso-C 17 : 1 I and/or anteiso-C 17 : 1 B; summed feature 9 comprised iso-C 12 : 1 v7c and/or 10-methyl C 16 : 0 .
